JEuropaisches Patentamt 
European Patent Office 



Office europeen des brevets 



i " * Publication number: 



0 449 257 A2 



EUROPEAN PATENT APPLICATION 



■i' 1 Application number: 91104884.1 
'£* Date of filing: 27.03.91 



mt. ci. 5 - C09K 7/06 



I' Priority: 30.03.90 US 503304 


i^ Applicant: M-l DRILLING FLUIDS COMPANY 


08.06.90 US 535110 


5950 North Course 




Houston, Texas 77072(US) 


o : Date of publication of application: 




02.10.91 Bulletin 91/40 


i Irverifor Patel, Arvin D. 




651 1 Marisol 


|j ■ Designated Contracting Stales: 


Houston, Texas 77083(US) 


AT BE CH DE DK ES FR GB GR IT LI LU NL SE 


In 'entor: McGlothlin, Raymond E. 




7947 Deermeadow 




Houston, Texas 77071(US) 




inventor: Bleier, Roger D. 




2322 Tangley 




Houston, Texas 77005(US) 




Inventor: Brinkley, H.N. 




3722 Camphor 




Houston, Texas 77082(US) 




Representative: Dost, Wolfgang, 




Dr.rer.nat.,Dipl.-Chem. et al 




Patent- & Rechtsanwalte Bardehle . 




Pagenberg . Dost . Altenburg . Frohwitter . 




Geissler & Partner Galileiplatz 1 Postfach 86 




05 20 




W 8000 Munchen 86(DE) 



CM 
< 

in 

CM 



Oil based synthetic hydrocarbon drilling fluid. 

The present invention relates to an improved continuous pi ass for an oil based drilling fluid and specifically 
a synthetic hydrocarbon continuous phase which is non-pollu'ing and minimally toxic. The invention provides 
ocoltent drilling fluid properties under a wide variety of drilling conditions The synthetic hydrocarbons an 
;s-'ected from the group consisting of branched chain oligomers synthesized from one or more olefins container "j 
3 C- to Cu chain length and wherein the oligomers have an aveiage molecular weight of from 120 to 1000 in 
the dulling fluid compositions, suitable emulsifiers. wetting agents, viscosifiers, weight materials and fluid loss 
additives are utilized in conjunction with water and/or a brine phase for the desired rheological properties 
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HUXLEY - BERTRAM HTHP VISCOMETER DATA 
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Background of the Invention 

The invention relates to improved drilling fluids used in the drilling of subterranean oif and gas weils as 
well as other drilling fluid applications and drilling procedures. The invention is particularly corcerned with 

s non-polluting, minimally to> ic drilling fluids which are based on synthetic hydrocarbons, having molecular 
weights of from 120 to 1000, derived from olefmic monomers and displaying functional characteristics, e.g., 
viscosity characte-istics. acceptable in drilling fluid applications. Th~ olefime monomers are from the groups 
consisting of a carbon chain from C 2 to On having at least one po ymerizrble double bond. The oligomerio 
or polymeric syntnetic hyd-ocarbons thus obtained from olefins e>»ibi: minimal toxicity toward aquatic life 

io and possess valuable rheological properties when used in drilling il-j. is. 

In lotary drilling I here are a variety of functions and character, 'ics that are e>pectec of a drilling f;ul:i 
."drilling mud" ;ir simply "mud"). The trilling fluid is exoectecf car-y cuttings from beneath the bit 
transport them up the annuius. and permit thpjr separation at the su'face while at 'he same time the rotary 
bit is c soled and cleaned. A drilling mud '5 a so intended - o reduce fr.ction between the & II string and th-r 

rs sides of the hole nvrvle maintaining the >tabiiil'/ of uncased secto-s cf the borehole. Likewise the drilling 
fluid is formulates to prevent unwanted mlu-es of format-on fluid; frcm permeable rocks penet-ated anc 
likewise to 'orm a tn.n, low peimeabniy iiite.- cake wf ich seals js and other openings and formations 
penetrated by the bit. Finall/, the dri-ling fluid is used to collect anc .merpret information available from dril; 
ci.ttings, cores ana electrcol logs 

20 Drilling fluid- a-e tyoitally classned ac.crdmg to their base material .n water based muds, solid 
particles are suspended in vater or br-ne Oil cm be emulsified n '■■e water, nonetheless, the water is the 
continuous ohase. Oil basel muds are e-actl; ; hc opposite Soli 3 oartioles arc suspended in oil and wate 
ot brine- is emulsified in toe oil and therefore :he cil >s the continuojf phase. The final class of cril ing fluids 
are pneumatic fluids in wnicn dull cuttings are removed by a high /■-■ixi'y stream ot air or natural gas. 

On both offshore and inland drilling barge-; and rigs, drll cutting.; ar* con/eyed up the hole by a drilling 
fluid. Water bas-=-d 1-illir.g 'luids may oe su.iaole for doling in >-.ani lyoes of lormations; however, foi 
proper drilling in other formations it U Cesir.sble to use an oil base cliilling fluid. With an oil base drilling 
fluid, the cutting;., besides ordnatily containing moisture, are nc :■; isarily ;oated with an adherent film or 
layer ol oily drilling n;id which may penetrate nto the interior of cui h cutting. This is true despite the use of 

w various vbrsdng sceens, mecnamcal sep.ra'.ion devices and var .ius c.nemical snd washing techniques 
B.3cau:5 3 of pollut'O-i to the environment, ,vre-her on water or r.n .and, toe sutti.ogs cannot bo proper!;, 
discards until tl e pollutant ; have bee'"- romo-.-e-d. 

One method to accomplish the pollutant r riovai has been plac -.g the screened cutting; in a standpipe 
or othe- vessel f Hod with sea water an;! periodically skimming off f.? ayer o' displaced oil as it rises to the 

35 surface in the vessel Another method attempted is burning, i.e ■- > relatively incinerating, the oil fnm the 
cuttings. Still another method s phys caiiy t-ansportinj tro oily c --'tings to a remote site for subsequent 
disposal.- In each instance the method of Jispcsal of the cuttings ha; p.-cved ineffective and inefficient. 

The problems associated with the ervi-onmental compatirutrty of drill cuttings, and the chemical.; 
container.: therein, his long been recognisac is a problem in the y and gas e<plo«ation industry Typically 

40 the approaches foi solving the orwronmenUI -.cmpatibhiy problerr nave involved the physical treatmert c: 
the drill cuttings sf.-e for example U.3. Patent 4 203.285 where- n m apparatus : s provided for removing 
volatile ma-eriali from dull cuttings b/ v&conarg the mate> at s on the cuttings m a non-oxrda'ive 
atmosphere and J. 3 Patert 4 ,387,5 1 4 -.vmcn provides a method and apparatus for dry ng oil well dn> 
cuttings to eliminate pollution causng o -garde rrateuals from the c.r'ngs. 

>i it is apparent to wyono selecting oi usi- g a d'-lling fluid to- .... and ga< exp. oration tnat an essentia- 

component of a selected fl..,id is that it be prouerly balanced to ache-ve the necessary characteristics for thf 
specific snd appl cadon. As stated he-emab ;ive the typical comp :-sit-ons include oil based muds, water 
eased muds; and preumati< fluids For purse sc-s of this application. DiHy oil and water cased mod systems 
w-H be relevant. lh« vast .-majority of ail and gas exploration is :;o<«=f with water based muds. The primary 

50 -eason \o< this preference s price an:i c-nvir-'ntnental compatibility Oil based muds, while being substan- 
tially more expensive than /vater based cil In-j fluids, are likewise e ivironmemally incompatible. As a result, 
the use or oil based muds has been histcnoaliy limited to '.hose s >u.itions whe-e they are necessary. 

This long felt need in the oil and gas exploration industry for >r- environmental!-/ acceptable colling fluid 
which oit'ier is an oil based drilling fluid >r performs as an oil base'! dulling fluid has now been achieved by 

5b applicants' invention. By u : ;e o' applicants' invention and the use of synthetc hydrocarbons the functional 
characteristics of an oil based drilling system are achieved while the environmental compat bility of 
conventional water based systems is attained Such a result has unt ; l recently been thought theoretically 
and practically Impossible. 
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Various advantages of using oil based drilling mud in the rotary drilling of boreholes in the earth have 
been known for some time. In summary, it can be said that under certain conditions, one or more of the 
lellowing advantages make oil based muds more desirable than water based mud? Lubricity characteristics 
are excellent. Drilling fluid weighing less than about 8 pounds per gallon can be prepared with an oil based 
5 nud, and have proved advantageous in certain special drilling ana coring situations. The penetration of the 
formation by water is avoided. Cores can be recovered in an in situ condition and in the presence of 
hydrous clays and tentonites, no swelling or sloughing is experienced to reduce porosities or cause pipe 
slicking difficulties There are fewer problems with hydrophilic shale formations drilled. Evaporite sections 
sxh as salt zones can be drilled with minimal leaching of the salt. Furthermore, oil based muds can bo 

io (emulated to withstand temperatures up to 500 degrees Fahrenheit 

The principal difficulties encountered in the use of oil based drillirg fluids are probably those of 
handling, lira hazard, environrnenta 1 unacceptability and the intrinsic cost pei barrel, since oil is much more 
e- pensive than water Some materials wnich heretofore have been adced to oils in order to produce 
satisfactory drilling muds have been of an intense black color eg , carbon luack and asphalt of various 

75 Mds. and oilfield workers have a strong resistance to handling sucn materia s. Not just any material can be 
aeded to ar oil for the purpose of making a drilling mud because the material to be added must not only 
increase the viscosity, though not to too great an eMsm, and cecrease 'h? fluid loss, but must also !>• 
Cispersable in the C"l, and above a.l must not be of such a nature as io clog the 'ormafions drilled through 
In addit-on. oil based muos offer potemal advantages bette- lubricating qualites, higher boiling points 

20 and lower freeze prints. Because the cost of prepa' ng an oil mud is always more than that of the same 
density water mucs, the economic justification for ;ele:*ing an oil muc m,;t come from its superior 
performance under the particular conditions of use 

There is. however, strong sentiment that although the niiial deferential cost cf oil based muds versus 
aqueous based muds favors aqueous based, as the weh is drilled deeper and a; drilling operations last 

25 longer, the oil based muds actually become more economical due to the fact that the constituents do not 
have to be replenished as often and the fast that the oil based muds are reusable for substantially longer 
pciods of time. 

As can be seen from the above the development of a drilling fluid that ohioits desirable cnaracteristics 
ol both a water based and o.l based drilling fluid has long been an unachieved goal of the oil and gas 
30 e> donation industry With the practice of applicants' invention this goal has been realized. 

PnorArt 



In the dri ling of wells to recover hyd-ocarbons and gas from subterranean deposits, it is common 

35 p-actice to use a rotary dnl'ing procedure. The dnli bit cuts into the earth, causing the cuttings tc 
a.; stimulate as dnTing continues. The circling fluid is used to cary these cuttings to the surface where they 
a-.- separated and removed. The drilling fluid is recirculated through the drill pipe at the drill bit to carry out 
new cuttings. Thus, the bottom ot the hoie is kept c.ean and free of cuttings at all times. 

Although aqueous-based drilling fluids which utilize water, bone or sea -Aater as the primary liquic 

40 prase are cominant throughout much of the drilling industry, varous oil based drilling fluids have been 
de /eloped and are used in the deld. These oil based drilling fluids utilise hydrocarbons such as diesel and 
mneral oils as the continuous phase. Normally, five to seventy percent of the aqueous phase is emulsified 
in the hydrocarbor phase utilizing suitable emulsifiers and wetting agents in these 'luids. Oil based drilling 
flu'ds are alsc commonly known as oil muds. The use of oil muds is quhe common in high temperature 

« we Is and wells with troubled sbals zones. 

The oil muds e- hihit desirabe rheologi :a propert-es o»er a wi je range of temperatures in which they 
an utilized Also, oil muds typically have excellent lubricity propertes in comparison to water based muds 
wh.ch reduces sticl-mg of the dnlbipe due to a reduction in frictional dray. Since few if any oil wells are 
triiy vertical 'here is always frictional contact between the drill string and borehole. Frict onal contact 

so requiring excess tor ]ue output frr-m motors is undesiratle The lubricating characteristics ("lubricity") of the 
drilling mud provides 'he only -nown means for reducing the friction. Oil mud; in general have tiettei 
lubricity than water based muds. Addif ion illy, the oil based mjds are benefical to shale stabilization 
ccuosion inhibition, arte: fluid loss control 

Although oil ba-ed muds hare performance chaiaete-is'tcs Ci s timet from water based muds, some of 

55 wf-ch are considered advantageous there are var "-us disadvantages such as cos-, fire hazaro difficulty ot 
miong the mid, and environmental mcompatibilr , affect;. Among the disadvantages characteristic of oil 
mi.ds, the single overriding detrimental effect is the environmental pollution effect associated with both 
onshore and offshore drilling operations The cleanup of accidental discharge of oil muds in offshore 
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environments is expensive and necessary due to to - icity of oil muds to aquatic life. Currently, m the U S., 
cuttings drilled using oil based mud; are required to be disposed of .n an env:ronmentatly acceptable 
fashion, most of which are more e<pensive and moie inconvenient than disposal methods for water base' - ; 
drilling fluids. 

5 Such oil based drilling fluids are described, for instance, tn U.S. Patents 2.222,949, 2,316,967 
2 31 5,968 and 2,698,833. These patents describe the use of non-aqueous drilling fluids using diesel oif as 
the carrier or continuous phase. Several other publications describe the use of mineral oils for low tonicity 
Di muds. However, mineral oils that were once considered to bp lexicologically and environmental!'/ 
superior to diesel oil, are now also sons-dered lo be relatively to-.ic under increasingly stringent env- 

w ormental regulations. Several attempts to develop modi'ieo non-poll uting fluids have been made :U.S 
Patents 4.631,136; 4,830,765). These are not :rue hydrocarbon fluids and require an aqueous continuous 
phase which dees not provide desirable functional .tharacteristics to- instance, shale stability derived wif> 
oi based muds 

Strict regulations am mposed b, governmental regulatory igeocies especially in lignt of what ar-- 
is .generally viewed as environmental disasters invo-'ving oil ipills. "uese regulations have not only made the 
use of oil based drillirg f uid more cc-sOv out n so.-ie places aifncot v impossible to use in compliance 
with regulator/ guidelines Environmei t a! concerns have prompted the cevelopment of a new environmen- 
tally acceptable drilling fljid. This drilling r| u d is des.gned 'o be essential y non-polluting non-toxic and safe 
to aquatic life. Pollution is usually defneo a- a sheen, film or c'iscolorutic n of surface water formed by 
so rolling fluids. The U. b Environmenta- P-otect.on Agency ("EPA"; n :s specified a Mysid shrimp bioassav 
i,s the means for assessing marine aq-ut.c toxicity or dulling fluid; A detailed account of the procedure to- 
measuring to<icit/ of dnliog fluids is descr-bsc in Duke, T.W. Farnsh, P.R.; "Acute Toxicity of Eigm 
Laboratory Piepa-ed Generic Orilling Fiu-d; to Mysids iMysidops s b'ahia)" 1984 EPA-600/3-84-067. Such 
iecort ts hereby incorporated by reference. 
25 For purposes of understanding the te-m "mimm-il toxicity" within -he contot of this appl-catior it refe-s 
•; an LCsd of g-eater tnan 30,000. Althcugf 30,X0 has been -he uuir.ber used for purposes of evaluation it 
: . r oiilci net be considered a limitation cn the scope t:f 'his irwem-on Other LCso values may oe viable r 
various environmental settings. An LC 5 r: value of greater than 30 000 has oeen equated to ar 
"environment .illy somps-tifcle" orostuct 
no It has been Irown fo- some time that synthetic water-disper = ab e polymers could be used as dr fling 

fi id components In general, aeryl-c p^y-rcs and a ky one o<idc co-ymers na'e been described as being 
uefut ir. drikrvj mud: See Darley .;nc Gray, "C imposition and Properties of Drill : ng and Completior 
Fuids." Gulf Pablishir g Co, Fifth Edition, pgs. 5^-530 How2« er, ro pror art disclosure mer-tons fl- 
at predates tre essential molecular weight and chair length requi omonts- of applicants' inversion. The poo- 
ls uri materials do not possess the essential to>ioty anc ervironmem.il compatibility of applicants' invention. 

US. Patent Ho. 4.-576 ,01 7 issued October 24, 1080 disclose: ; a smthetic hydrocarbon compound, ir 
particular- polya:phac le'in tD oe used -n .i water based dolling flu-c is a dewrhole lubrican*. According to 
me disclosure, the resting mater al non-ton: to marine Ire arc! does nut produce a sheer on a water 
:.L-rface when dumped .-re a oody of water. Thr comuoi.nc also s>:r>';s as a spotting fluid for the removal di 
jo edged tools downhok US. Patent 4 876.017 does not disclos-i or appreciate that an o.l bas-d invutl 
emulsion capable cf hie fending weiqht materia s and stable uiter cownl-ole temperature- and p-ossur* 
editions can be mace f r-;m synthetic hydroce-'oon; as describee r spr. Iicants' invention. 

Summaryof the Invention 

The present invention relates to in essentially .non-polluting ji.bftantully non-toxic dulling fluid wt-i 
:;.ntinuous phase comocsed of s/nlhs t-c hy diocarb'-rs The syntheti ■ I ydrccarbons that are oelie od to oe 
■j:,efu. in the practice -if fus invemior are fc-rar-chec chain oligomers synthesized from one or moie olefirs 
■ unsaturated hydrocarbons, containing a Ca to C-* cnam length and -.-/herein the oligomers have an average. 

so rroiccular weight of turn 120 tc 1"00. In the preferred embodiments sf this invention f'.e synthet ; 
n /drocarbonr are brarcied chai-i oligomers synthe ; ized from one cr more olefins containing a to C> > 
;-iain length and wheivin the oligomers nave an avc-aye mc-iecular weight ; -oro 1150 to 6 DO In the mo t 
s-eferred embocimams cf this m/en'ior tt e synthetic hydtocai bor-s are orancf*o chain oligomers syi - 
•I esized from one or moie oligomers ccrta.mng a ( O -o C: C chein erqth and wherein the oligomers have 

ss 3-i average nc-lecular weight of 200 t ) 600 In each nuance the syUhe-tic hydrocarbon mixture must have 
per'oimance and viscosity characteristics trat permit unctional i tilit/ 35 a driving fuid or as a component 
r an oil based colling fluid. In it; brcadest form the synthetic hydroca-bon rnUture should have a viscosity 
o, from 1 0 to ti.O centistol-.es. preferable a /.scosity of from 1.5 lo 4 0 contistokes and most preferably from 
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1.5 to 3-5 centistokes. The synthetic hydrocarbons of the present invention may be hydrogenated 
(saturated), partially hydrogenated or non-hydrogenated 

Oils such as diesel or mineral oils produced directly or indirectly from petroleum crude oil have 
traditionally been used as the base oils for oh based drilling fluids. These oils contain a targe variety of 
s hydrocarbon compounds including aromatics and straight chain paraffins. The absence of these and the 
uniformity of the carbon numbers distinguish the synthetic hydrocarbon oils of this invention from petroleum 
derived oils. 

The synthetic hydrocarbon oils of this invention are manufactured by oligomerizing alpha-olefins or 
other olefins. The resulting oils are mixtures of branched hydrocarbon molecules with carbon numbers that 

ro are even multiples of the base olefin. For instance, a ;ynthetic hydrocarbon oil made from Ca olefins 
contains only molecules that are C a . C 16 , C ;4 , C32, etc. These oils can be hydrogenated to achieve 
complete saturation, or partially hydrogenated. or left unhydrogenated. Preferably they contain no ar- 
omatics. Since these oils are synthetic materials, their molecular size and structure, and hence their 
performance characteristics, can be controlled in a predictable and understandable manner. It is also 

75 possible' to use mixtures of these oils and also c ■ I synthesized from combinations of olefins. 

Prior to the present invention, it was not obvicus that (1) the synthetic hydrocarbon oils would make 
stable invert emulsions and that these invert emulsions could be treated b suspend solids; (2) the 
suspensions would remain stable under the temperature and pressure conditions encountered during drilling 
subterranean 01 and gas wells; and (3) the resulting muds would have favorable toxicity characteristics. 

so The subject synthetic hydrocarbons are pure and minimally toxic to aquatic plant and arimal life. The 
primary embodiment of this irvention includes drilling fluids in which the synthetic hydrocarbon oil 
comprises the continuous phase of an oil based drilling flu ; .d. 

The drilling fluid compositions of this invention are improved compositions for use offshore and onshore 
due to their minimal toxicity. These compositions are stable dri.ling fluids which are effective replacements 

25 'or conventional oil muds. Mysid sh-inp are u;ed in bioassay tests of laboratory prepared drilling fluids 
containing the synthetic hydrocarbons and have shown excellerr survivability. 

The improved drilling fluid ol this invention exhibits the functional characteristics of an oii based crilling 
fluid and the environmental compatibility of most water based drilling fluids. Specifically, the improved 
drilling fluid of this invention is characterized by improved toxicity and pollution characteristics in compan- 

ao son to conventional oil based drilling fluids and specifically improved lubricity and wellbore stability in 
comparison to water based drilling fluid;. 

In alternate embodiments of this invention, the unproved drilling fluid can include wetting agents, 
viscosifiers and other materials common to the development and formulation of drilling fluids. As mentioned 
hereinabove, it is essential that the drilling fluid 'hat is selectee and formulated for use in any particular well 

05 application be balanced to the conditions of the well. Therefore, although the base ingredient remains the 
same, i.e. synthetic hydrocarbon, other components can be added. 

BriefDescription of the Drawings 



40 The drawings are suppliec to illustrate the functional characteristics of the synthetic hydrocarbon crilling 
fluids of this invention. Specifically, the data represented in Figures 1-4 was derived from testing conducted 
on Huxley-Bertram HTHP Rotational Viscometer 

Figure 1 is a graphic representation of mud weigh' versus temperature at various pressures using a 
14.0 ppg oil mud with 50/50 oil/water ratio usi.- g unhydr jgenated polyalpha-octene oil, said oh having a 
-j 5 viscosity of 15 cSt. at 72 F as measured at 300 rpm on a Fan-i V-G meter rotational viscometer. 

Figure 2 is a grachic representation of viscosity at 51 1 reciprocal seconds versus temperatures at 
various pressures for the same oil mud as Figure 1 

Figure 3 is a graphic representation of mud weight versus temperature at various pressures using a 9 7 
ppg oil mud witn a 40/60 oil/water ratio using synthetic oil timery 3002. 
so Figure 4 is a graphic representation of viscosity at 511 reciprocal seconds versus temperature at 
various pressures for the same oil mud as Figure 3 

Descriptionof the Preferred Embodiment 



The present invention relates to minimally toxic oil based cr limg fluids which are functionally capable of 
carrying out additional wellbore functions such as a spotting fluid, packer-fluid, completion fluid, workover 
fluid and coring fluid. The drih.ng fluid compositions of the present invention can be modified according to 
the end use of the fluid using suitable emulsifiers vscosifiers, density materials and suspending agents. 

6 
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The following table indicates tH preferred olefinic compounds from which the branched chain 
oligomeric and polymeric synthetic hycocarbon oils can be manufactured. 



Carbon Atoms 



'14 



Compound 



Ethylene 
Propene 
Butene-1 
Pentene 
Hexene 
Heptene 
Octene 
Nonene 
Decene 
Dodecene 
Tr idecene 
Tetradecene 



Isofautene 



Various synthetic hydrocarbons are commercially available to bo used in the present invention For 
example, polypropenes from AMOCO Chemical Company, product -umoers #9009 and 9011; and Chevron 
Cncmical Company's product identified as Folymer-560; polytuter.es Indopol L-14 and H-15 offered by 
AMOCO Chemical Company, as well t.s mixtures comprising dimen:, tumeric and tetrameric oligomers of 

25 '-decene from Emery, Mobil, Ethyl ano Chevron Corporations are suitable for the present invention These 
syrthetrc hydrocarbon oils can a:so be tlended to thieve the desired chemical characteristics, which are 
lelermmed according to the end :,s i o' the product. 

As identified hereinbefore the synthetic hydrocarbons that arc- believed to be useful in the practice oi 
•his invention are characterized ty :hain length and molecular weight parameters. Useful syntheK 

w hydrocarbon oils consist of branched cnain oligomers synthesized Him one or more olefins containing a C ; - 
'o C14 chain length and wherein the ohgomeis luvs an average trc-lscular weight cf from 120 to 1000. In 
•he preferred embodiments of Ns n ontion the synthetic hydrocarbons are branched chain oligomer? 
.ynthes zed from one or more olefins -cntaming a Os to C, ? cnam :ength and wherein the oligomers have 
an ave-age molecular weight of 'iom :60 to 800 In the most preferred embodiments of this invention the 

.is -synthe*; hydrocarbons are brancned cnain oligone.-s synthesized fion one or more oligomers containing a 
0; to C-o chain len gth and where i the c igcmers have an average' molecular weight of 200 to 600 

In each instance the synthetic •lvcr-xcaroon rni>ture must lice performance and viscosity characteris- 
tics that permit functional utility as ■>, drilling duil In its broa-le >: form the synthetic hydrocarbon or 
-ydrocarbon mixture should have a /irejsity of :rom 1.0 'o 6.0 cent stokes, preferable a viscosity of Iron- 

40 ' 5 to 4.0 centistokes and most nrefer >l'ly Irom 1.5 to 3.5 oer'isio-os. The synthetic hydrocarbons of the. 
;resent invention may be hydrogonate? (saturated), oartially hy;-cg:-nat9d or non-hydrogenated. For safety 
il the wellsite the flashpoint of the cM snould exceed 150* F anc p-e--;rably exceed 200 F. 

The interfacial tension between oi: .ird water s very higi., *o tne liquids are mixed together thev 
nechanically separate immediately when the agitation ceases, to mimm-ze the interfacial area. Lowering the 

js nterfacial tension with a surfactant enaoler; one liquid to form a s'able dispersion of fine droplets in the 
:ither. [he lower ihe interfacial tension 'he smaller the dropiets and die more stable the emulsion. In most 
jrrulsi xis. oil is the dispersed ohase .--rd water is the continuous p'-aso. However, in "invert emulsions" in 
■vhich water is the dispersed phase, a suitable emulsion csn be formed upon the use of a suitable 
3rr ulsitier 

50 Whether an oi.--n- water or /»ater- n-oil ernuision is formed deoends on the relative solubility of the 
orrulsi>ier in the two phases Thuo, a preferentially water soluble sirlactant, such as sodium oleate, will form 
in oil-in-water emulsion because il lowers the sjrface tenson jv. 'ne water side of the oil-water interface, 
and the- interface curves toward the side v.ntfi the greater 5urfi.ee tension, thereby forming ar or droplet 
enclosed by water. On the other hand calcum and rr.agnos.itjm oleates are soluble in oil. but not tn water, 

•vi and thus form water-in-oil emulsions 

An invert water-m-oit emulsion ha, oil as the continuous ph. 5 .: e. Litowise, the synthct.c hydrocarbon cf 
this invention may comprise up to 10' °= by volume of the total composition. Water, usually in the form cf 
bine, is normally added in these compositions. Watei may be added to the drilling fluid up to a volume cf 
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70%, ") In more preferred embodiments water is added from 5% to 65% by volume and in the most 
preferred embodiment watei is added from 10% to 60% by vo time. These brines contain salts such as 
NaCI and/or CaCIo in varying amounts ranging up to 40% by weight. 

The compositions of one embodiment of this invention require emulsifiers to incorporate the brine or 

s water phase into the synthetic Hydrocarbon continuous phase. Various emulsifiers are available for this 
application. The emulsifiers are chemical compounds which have both oleophilic and hydrophilic parts. Tfie 
emulsifiers that have demonstrated utility in the emulsions of "his invention are fatty acids, soaps of fatty 
acids, and fatty acid derivatives including amido-amines, polyamides, polyamines, esters (such as sorbttan 
nonoleate polyetho-.ylate, scrbitan dioleate polyethoxyate) imidazolines alcohols and combination deriva- 

;o tives of the above. Blends of these materals as well as other emulsifiers can be used for this application. 
Versacoat® and Vc-rsacoats 1 NS are emulsifiers manufactured and distributed by M-l Drilling Fluids 
Company 

The Oil based dulling fluid compositions at this invention may contain an additional chemical known as a 
wetting agent. Various wetting agents are a/aiiable and can be included in the compositions. The wetting 
is agents included, bur not limted to the present invention, are fatty acids, crude tall oil, oxidized crude tall oil 
cganic phosphate esters, modified imida/oi nes and amido-arninas, alkyl aromatic sulfates and sulfonates, 
and the like and combinations or derivatives a! the above. Versa wori' anc Versawet® NS are wettirg agent; 
manufactured and distributed by M-l Dmlirg F,uids Company. 

Organophilic clays, normally amine tr*at-3<1 days, aie also used as viscosifiers in the oil based drilling 
20 fluid composition ot the present invention. Other viscosifiers. : r.ch as oi 1 soluble polymers, polyamice 
resins, polycarboxylic acics and soaos car a-sa be used. The amount of viscosifier used in the composition 
can vary depending upon the end jse of the composition. However, normally about 0.1% to 10% by weight 
range are sufficient for most applications. VCi-69 is an organoclav matenal distributed by M-l Drilling Fluids 
Company. 

25 The drilling fluiu composition of this invention may optional' v contain a weight material. The quantity 
depends upon the desired density cf the 'inal composition The preferred weight materials include, but are 
net umitec to, barite. ron o<ide, calcium ;arbonate and the like. The weight material is typical y added to 
result in a drilling fl,id densiiy of uo to 24 pounds per gallon, f teferably up to 21 pounds per. gallon ard 
mist preferably up I: 19.5 pounds per gallor 
30 Finally, fluid loss control agents such as modified lignites, pc ymers, asphaltic compounds and the like 
can be added to the drilling : jid system oi tl it invention 

The following e<amp-es are subm tted for the pu-pese of illustrating the toxicity and performance 
characteristics of th- synthetic hydrocarbons jf this ir.ven'ion. T-ese tests 'were conducted m accordance 
with the procedures in API Bulletin RP 1'3B-?., 1990. The following abbreviations are sometimes used in 
35 describing the results of e<perimontatior: 

" = V" i; plastic viscc-sity which is one varable used in the calculation of viscosity characteristics of 

a dri Ung f! jid 

"YP" is yield point which is anothc variable used in the calculation of viscosity characteristics of 

drilling fluids 

•w "GELS" is a measure of ihe suspending charac'enstics and the thixoiropic properties af a drilling 
fluid. 

"~S" i; the term used ta indicate the stability of an emulsion 

E -AMPLE 1 

To determine the to-city of thti synthetic hydrocaibons which have been identified as e>hibiting the 
desired performance characteristics in the oresent invention, tests were conducted on water soluble 
fractions of the synthetic hydrocarbons ar d the results compare;! to state of the art oils. The cone usions 
regarding toxicity were based o.n a dete: m-nation and comparison of the concentration of the synthetic 

so hydrocarbon in ti e aqueous |:hase rhich ii Istnal to 50% of liv-i t-:-s.t organisms after 96 hours or continuous 
e>posure. The aquatic animals usee in ihe tests were mysid shrimp (Mysidopsis Bahia). The detailed 
procedure on the testing mothed is four d in "Duke, T.W , Pa-rish, P. Ft., etc. "Acute Toxicity of Eight 
Laboratory Prepared Generic Dnliir.g Fluid.-, to Mysids (Mysidopsi; Bahia)", 1984 EPA-600/3-84-067 

Bioassays were conducted using the suspended particulate f.nase ("SPP") of the drilling mud following 

55 the US Environmental Protection Agenc/ protocol in Appendix 3 of "Effluent Limitation Guidelines and 
New Source Performance Standards: Dulling Fluids Toxicity Tust", Federal Register Vol. 50, Mo. 165. 



') tor example from 5 to 70 % by vtlume, based on total drilling fluid 
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34631-34636. The SPP is the unfiitered supernatant extracted from a 1:9 mixture of the test fluid and 
seawater which is allowed to settle for one hour. Synthetic seawater was used in preparing the SPP and the 
test negative controls. The 1:9 test sample-seawater slurry was prepared by stirring without aeration, 300 mi 
of the mud with 2700 ml of seawater in a clean, one gallon glass container for five minutes. The pH of the 
slurry was measured and adjusted to within 0.2 pH units of the seawater using 6N HCi. The slurry was then 
allowed to settle for one hour and the supernatant (SPP) was decanted. Aeration was not supplied to the 
100% SPP since the dissolved oxygen level was more than 65% of saturation. The pH of the SPP was 
measured and further adjusted with 10% HCI. The definitive b:oassay was conducted using the SPP. The 
definitive bioassay was initiated on test samples using test solut : ons of 20%. 10%. 5%, 1% and 0.5% SPP. 

For the definitive test, 20 mysids were added to each of the concentrations of test solution (SPP) and to 
a seawater control. Water qualt'y was measured and observations of the test animals were made at 24 hour 
intervals. After 96 hours, the test was terminated. A standard control test was also conducted utilizing the 
same test mefhods as used for the drilling mud. However, sodium dodecyl sulfate (95% pure) was used for 
the five test substance concentrations. The results of the bioassays are given in the following table as the 
LC;3 value for 96 hours 



Trade Name Generic Description M.W. LC 



50 



Amoco - 9009 


polypropene 


400 


>1 x 10 s ppm 


Indopol L-14 


polybutene 


320 


>1 x 10 6 ppm 


X-10 


polypropene 


3 10 


914,650 ppm 


Emery 3 002 


oligomeric decene 


290 


574,330 ppm 


P-560 


polypropene 


193 


30,000 ppm 


PT-12 


polypropene 


170 


10,800 ppm 


Diesel Oil #2 


diesel oil 




1,599 ppm 


LVT-Conoco 


mineral oil 




<: 1 3 , 2 4 5 ppm 


Isopar M (Exxon) 


petroleum product 




<30,000 ppm 



30 

The above table indicates that the synthetic hydrocarbons of this -nvention are non-toxic when 
compared with the presert state of the art oils used m making oil based muds. All of those oils were testoc 
n generic mud #7 at 2% concentration. 

35 EXAMPLE 2 



Simitar toxicity tests were conducted on the following drilling fluid compositions and compared with 
olher oil based muds 

The oil mud was mixed with the water in a five gallon bucket at a ratio of ■ part mud to 9 parts 
seawater and stirred for 20 hours using a lightening mixer. The mixture was allowed to settle for at lease 
one (1) hour and no more than two (2) hours whereupon the water phase, i.e., water soluble fraction, was 
siphoned off down to within three (3) inches of the top of the settled mud solids. Said water was then 
utilized to make the appropriate test concentration. 
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Composition L 



Emery 3002 (oligomers of 1-decene) 


204 


.00 


grams 


Water 


60 


. 55 


grams 


CaCl 2 


21 


. 4 


grams 


VERSAWET (Oxidized Crude Tall Oil) 


4 


. 0 


grams 


Amido Amine Emulsifier 


2 


. 0 


grams 


Amine treated clay 


4 


. 0 


grams 


Viscosity Agent (Amide Resin) 


1 


. 0 


grams 


Barite weight material 


111 


. 7 


grams 


Composition 2 








Emery 3002 


171 


. 00 


grams 


Water 


50 


.75 


grams 


CaCl 2 


17 


. 9 


grams 


VERSAWET (oxidized crude tall oil) 


4 


. 0 


grams 


VERSACOAT (amido amine emulsifier) 


2 


. 0 


grams 


Amine treated clay 


2 


. 0 


grams 


Viscosity agent (amide resin) 


1 


.0 


grams 


Barite weight material 


329 


. 0 


grams 



Composition 1 and Composition 2 had 96 hour LCso values of 200,000 ppm or greater. The drilling fluid 
compositions of this invention contains these minimally toxic synthetic hydrocarbons as the base for either a 
water-in-oil emulsion or oil-in-water emulsion form. 

EXAMPLE 3 



The following are the examples of drilling fluid compositions utilizing a polybutenc synthetic hydrocar- 
bon obtained from AMOCO Chemical Company (Indopol L-1 4). 
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Chemicals 



Compositions by Mud Weight 



10 ppg 
mud 

samples 



12 ppg 
mud 

samples 



14 ppg 
mud 

samples 



16 ppg 
mud 

samples 



(weight of additive in all samples in grams) 



Polybutene 204 
(L-14) 

Water 60.55 

CaCl 2 2 1.4 

Emulsifier 2.0 

Wetting Agent 4.0 

Viscosif ier-1 4.0 
Organoclay 

viscosifier 1-0 
Amide 

Weight Material 111.7 
Barite 



187 

55 . 6 
19 . 6 
2 . 0 
4 . 0 

2 . 0 

0 . 5 
220 .5 



171 

50 .75 
17 . 9 
2 . 0 
4.0 

2 . 0 

0.5 
329 



171 

22 .75 
8 . 0 
2 . 0 
4 . 0 
2 . 0 

0 . 5 

449.8 



These drilling fluid compositions had the following physical properties before and after heat aging at 
250 ' F for 16 hours Rheotogica! properties were measured at 150 F. 
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10 



15 



600RPH 
Reading 

300RPM 

PV 

YP 

GELS 



10 ppg 
Mud 

89 



50 
39 
11 
6/9 



12 ppg 
Mud 

104 



59 
45 
14 

7/10 



14 ppg 

Mud 

151 



95 
56 
39 

15/22 



16 ppg 

Mud 

171 



101 

70 

31 

15/ 19 



After Heat Aging at 250° F 



20 



25 



PV 

YP 

GELS 
ES 



34 
10 
5/7 
860 



36 
7 

3/5 
780 



53 
12 

5/11 
840 



63 
15 

3/13 
1200 



The above data establishes that a stable invert emulsion drilling fluid composition can be prepared 
utilizing synthetic hydrocarbon oils. 

30 

EXAMPLE 4 

in another embodiment ot the invention, synthetic hydrocarbon Emery 3002, a synthetic oil with a 
viscosity of approximately 2 cSt, at 212' F obtained from Emery Chemical Company, was used in place of 
35 the poiybutene (Indopol L-14) in Example 3 for the preparation of the 10 ppg, 12 ppg, 14 ppg and 16 ppg 
density drilling fluid compositions. 

The following rheological data were obtained before and after heat aging at 250 ' F. The rheological 
data were taken at 120° F. 



40 



PV 

YP 

GELS 



10 ppg 

17 
2 

3/3 



Rheologies at 120° P 
Initial 
12 ppg 



30 
10 

7/9 



14 ppg 

30 

a 

6/3 



16 ppg 

31 
8 

5/7 



Heat Aged 250° F / 16 Hours 



PV 17 29 30 32 

YP 6 10 9 5 

GELS 4/5 6/10 7/3 5/9 

ES 760 9B0 860 1400 
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The above data establishes that the formulations with Emery 3002 oil can be made with stable 
emulsions at various densities. 

EXAMPLE 5 

5 

To establish the use of synthetic hydrocarbons in preparation of oil mud drilling compositions with a 
high water content, the following composition was made. 

Composition 3 

10 



Emery 3002 


115 


43 


grams 


CaCl 2 


49 


S3 


grams 


Lime 


2 


0 


grams 


VERSACOAT 


6 


0 


grams 


VERSAWET 


6 


0 


grams 


VG-69 


4 


0 


grams 


Viscosifier Amide 


1 


0 


grams 


Water 


142 


3 


grams 


Barite 


134 




grams 



21 

The following rheoiogical properties were obtained after heat aging at 250 for 72 hours. 



PV 63 

YP 3 6 

GELS 5/12 

ES 130 



3(- EXAMPLE 6 



In still another embodiment of the invention, a waterless drilling fluid composition using the synthetic 
Hydrocarbon of this invention was made for application in coring fluids and packer fluids. The following 
composition was used in preparation of a waterless drilling fluid. 



Composition 4 



Polybutene (L-14) 
VERSAWET 

Organoclay (VG-69) 
Viscosifier (Polyamide) 
Barite 



23 6 grams 

2 grams 

4 grams 

8 grams 

270 grams 



<; The following rheclogical data before and after heat aging at 200° F for 16 hours were obtained. The 
rheology was determined at 120° F. 



PV 
YP 

GELS 



Initial 

47 

8 

4/3 



Rheology at 120° P 

Heat Aged 250° ? for 16 Hours 

59 
12 
7/10 



The following data shows the effect of pressure on viscosity of a 2 cSt synthetic hydrocarbon oil 
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compared to a typical mineral oil The data shows that as the pressure increases, the viscosity of the base 
oil increases. It can be observed that at ambient pressure, the viscosity of the synthetic materia! is slightly 
higher. However, at 8,000 psi the viscosity of the two materials is about equal This confirms that there are 
no unexpected viscosity humps when using this synthetic material to prepare an oil mud. 

EXAMPLE 7 

Pr«8»ur« (psi) Huxl«y B«rtra* Viscosity at 78 *P 



w 

Mineral oil synthetic oil 2nd Test 



0 5.2 7.1 6.0 

2000 6.3 8.1 11.5 

4000 8.4 9.9 11.7 

6000 10.0 14.1 12.6 

8000 12.8 13.1 13.3 



so The 2 cSt viscosity synthetic hydrocarbon was then used to make up a high water content oil mud. The 
mud formulation used was: 



Composition 5 






Emery 3002 Oil 


123 


.0 


VERSACOAT N.S. 


4 


. 0 


VERSAWET N.S. 


4 


. 0 


Lime N.S. 


2 


. 0 


VG-69 U.S. 


2 


.0 


Barite 


43 


. 0 


CaCl 2 Brine 2-5% 


209 


. 0 



After stabilization by heat aging 16 hours at 250* F, the system was then compared to a high water content 
35 field mud having mineral oil as the base fluid. The mineral oil based field mud had been used satisfactorily 

in drilling a North Sea well. 

Data from a plot of the shear stress versus temperature as measured by the Huxley-Bertram viscometer 

showed that composition 5 responded to temperature and pressure conditiens encountered in drilling oi! 

and gas wells in a predictable manner similar to the mineral oil field mud in the same laboratory tests. 
40 The results of Examples 1-7 clearly demonstrate that the synthetic hydrocarbon oils of this invention are 

functionally effective in drilling fluid applications while remaining environmentally compatible 



EXAMPLE 8 



45 Toxicity and rheology tests were performed on the following mud sample 



so 



55 
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Composition 6 

OIL. 100% UNHYDROGENATED MCP 1060 
(Derived from Decene-1) 
Hater-brine ( 25% ) 
VERSA-WET 
VERSA-COAT 
VG-69 
Lime 
Barite 

RHEOLOGY AT ROOM TEMPERATURE AFTER HEAT AGING AT 200 °F FOR 16 
HOURS 

PV 4 7 

YP 11 

GELS 7/9 

ES 680 

TOXICITY 

LC 50 938,000 ppm indicating minimal toxicity 
EMULSION STABILITY 680 indicating a stable emulsion 



221.78 cc 

60.08 cc 

4.0 0 grams 

4.00 grams 

3.00 grams 

2.00 grams 

239.64 grams 



EXAMPLE 9 



Physical properties were measured on the following mud sample made with 50% hydrogenated 
polyalphaolephin MCP-1063 which is made from Decene-1. The oil/water ratio was 80:20. 



Composition 7 



MCP-1063 (partially hydrogenated) 


171 




grams 


Water 


50 


75 


grams 


CaCl 2 


17 


9 


grams 


Emulsif ier (Versacoat) 


2 


0 


grams 


Wetting agent 


4 


0 


grams 


Organo clay 


2 


0 


grams 


Barite (weight material) 


329 




grams 



Rheological Properties at 120°F 

Properties After 
Initial Properties Heat Aging at 

at 120°F 25Q°F/16 Hours 



PV 42 46 

YP S 12 

GELS 6/7 8/12 

ES 640 
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E XAMPLE 1 0 

Physical properties were measured on the following mud sample made with unhydrogenated polyal- 
phaoiephin MCP-1060 which is made from decene-1. This was a 12 ppg mud. 



Composition 3 



MCP-1060 

Water 

Caci, 

Wetting agent VERSAWET 

Sorbitan mono oleate 

VG 69 organoclay 

HRP amide(organphilic clay) 

Barite 



187 
55 . 6 
19 . 6 

4 . 0 

5 . 0 
4 . 0 
1 . 0 

2 20.5 



grams 
grams 
grams 
grams 
grams 
grams 
grams 
grams 



20 



30 



PV 

YP 

GELS 
ES 



Initial Properties 
at Roam Temperature 

49 
6 

5/6 
420 



Properties After 

Heat Aging at 
250°F/16 Hours 

61 

14 

7/11 
900 



E>/AMPLE 11 



Physical properties were measured on the following mud sample made with unhydrogenated polyal- 
phaoleophln MCP-1060 which is made from Decene-1. This was a mud with an oil water ratio of 80:20 
weighted to 10.0 ppg with a low specific gravity (2.7) weighting material 



-(5 



SO 



55 
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Composition 9 


WEIGHT 


MCP-1060 (unhydrogenated) 


176. 12 


Water 


54 . 57 


caCl 2 


18 . 91 


VERSAWET 


4 . 5 


VERSACOAT 


4 . 0 


VG 69 


4 . 0 


Lime 


2 . 0 


CaC0 3 (weighting agent) 


154 . 49 



10 

Initial Properties Properties After 

at Room Temperature Heat Aging at 

275°F/6 Hours 

PV 4 5 4 4 

YP 5 16 

-'° GELS 5/7 9/14 

ES 400 540 



25 For purposes of the following examples the following laboratory mixing procedure was used for certain 
compositions- This procedure is provided as typical and was not used for all examples. 

MIXING PROCEDURE 

(A) Measure ouToii, pour into mixing cup, start mixer, slowly add organo day. Mix 30 minutes at 9000 
io rpm on Hamilton Beach mixer. 

(B) Take mxmg cup with sample from mixer and weigh m emulsifier (VERSACOAT) and wetting agent 
(VERSAWET) into cup. Put back on mixer. Mix for 10 minutes at 9000 rpm 

(C) With mi-:er running slowly add lime. Mix for 10 minutes at 9000 rpm 

(D) Measure brine in graduated cylinders and pour into mixing cup slowly with sample mixing Mix for 30 
35 minutes at 9000 rpm. 

(E) Weigh < ut weight material and add to mixing cup at slow rate while stirring at 9000 rpm. Mix for 30 
minutes. 

(F) Take sample from mixer and check rheology and emulsion stability at 120 F. 

(G) Take mud and remix 3 minutes and pour into heat aging cell for 200° F test. Tumble for 16 hours at 
m 200 °F. 

(H) Tal<e eels out after 16 hours in tumble oven and cool witn air to room temperature 

(I) Ren-ix mud for 10 minutes at 9000 rpm on Hamilton Beach mixer. 
(J) Check reology and emulsion stablity at 120 F 

EXAMPLE 12 

•J 5 

The lolloping oil mud sample was made using 1060 oil unhydrogenated and tested for its physical 
properties. This was a 14 pound per gallon mud with an oil water ratio of 50:50. 
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Composition 10 





Oil 1060 


128 .76 


cc 








25% CaCl 2 Brine 


139.44 








5 


Bar ite 


303.30 










VERSACOAT 


4 . 0 










VERSAWET 


4 . 0 










Lime 


2 . 0 








10 




Initial 


Propert ies 


Tumbled 


at 200 










For 16 


Hours 






120 3 F 


150°F 


120°F 


150° 


?5 


PV 


77 


S3 


97 


69 




YP 


3 0 


20 


26 


13 




GELS 


9/11 


6/3 


3/12 


7/11 


20 


ES 


240 


240 


200 


220 



e:<ample 13 

25 

The following example shows the properties of oil minds made with MCP 1060 oil unhydrogenated 
when mixed with different weights of Bante and Hematite at the same oil water ratio of 70:30. 



30 



Barita 



Hematite 



Composition 11 



Density 

in ppq . 

Oil 1060 

Brine 25% CaC0 3 

VERSACOAT 

VERSAWET 

Lime 

Organoclay 
Bar ite 
Hematite 



14 



178.59 
82 .94 

4 
4 
2 
0 

333.07 



18 



143.44 
66.61 
4 

4 
2 

0 

549.28 



14 



189 . 25 
87 .89 
4 

4 
2 
1 
0 

313 .45 



13 



161 . 
74 . 
4 
4 

2 
0 
0 

525 . 



02 
72 



17 



Properties at 120' 



INITIAL 

PV 

YP 

GELS 
ES 



39 
11 
7/9 
560 



86 

48 
17/19 
860 



35 
16 
7/8 
700 



57 
14 

3/9 
580 



AFTER TUMBLING AT 2 00 F 
FOR 16 HOURS 

PV 4 3 

YP 4 

GELS 5/7 

ES 400 



Properties at 120°F 

92 37 62 

20 9 9 

10/14 6/8 6/8 

1040 600 740 



E>AMPLE 14 
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The following example show the properties of an oil mud made with C 3 oligomer unhydrogenated oil. 
This was a 14 pound per gallon mud with an oil/water ratio of 50:50. 



Composition 12 

oil c g oligomers 

25% CaCl 2 Brine 

Barite 

VERSACOAT 

VERSAWET 

Lime 



128.76 cc 

139.44 cc 

303.30 grams 

4 . 0 grams 

4 . 0 grams 

2 . 0 grams 



Initial data at 120°F 



PV 
YP 

GELS 
ES 



115 

43 
16/30 
380 



Composition 12 was subjected to temperature and pressure in the Huxley Bertram high temperature, 
high pressure viscometer The results are graphically illustrated in Figures 1-2. This fluid responded to 
30 temperature and pressure in a manner acceptable for use as drilling fluids in drilling oil and gas wells. 

EXAMPLE 15 



The following mud sample was made with a hydrogenated octene oligomer polyalphaolefin. This was a 
35 14 pound per gallon mud made at oil/water ratio of 50:50. 



Composition 13 



Oil, hydrogenated C„ oligomers 



25% CaCl 2 Brine 

Barite 

VERSACOAT 

VERSAWET 

Lime 



128.76 cc 

139.44 CC 

303.30 grams 

4 . 0 grams 

4 . 0 grams 

2 . 0 grams 



Initial Data 
120°F 



55 



PV 
YP 

GELS 
ES 



117 
48 

17/30 
400 



19 



EP 0 449 257 A2 



Compositions of 12 ppg, 80/20 oit:water ratio oil muds using the oils of compositions 12 and 13 were 
subjected to bioassay testing in accordance with the procedures of Example 2. The LC 50 results were 
188, COO and 158,000 respectively. 

EXAMPLE 16 

A 9.7 ppg oil mud with a 40/60 oil:water ratio was formulated using Emery 3002 synthetic oil. The 
drilling mud was tested under temperature and pressure In the Hu <ley-Bertram viscometer. Results shown 
in Figures 3-4 indicate that the mud responds to temperature and pressure in a manner consistent with use 
as a drilling fluid in drilling oil and gas wells. 

The results of Examples 8-16 clearly demonstrate that the synthetic hydrocarbon oils of this invention, 
whether hydrogenated or jnhydrogenated. are functionally effective ir drilling fluid applications using 
various emulsifiers and weight materials. 

Claims 

1. A drilling fluid comprising an emulsion of an aqueous phase in 3 continuous oil phase, said drilling fluid 
comprising 

(a) a continuous oil phase of a synthetic hydrocarbon ci! of C ? _ to olefin oligomers having an 
average molecular weight of 120 to 1000 

(b) a water-in-oil emulsifier, and 

(c) an aqueous phase of up to about 70% by volume of .=aid drill ng fluid. 

2. The drilling fluid of claim 1 wherein said oligomers are ■':■> to C, 2 olefin branched chain oligomers 
having an average molecular weight of 160 to 800. 

3. The drilling fluid of claim 1 wherein ;;aid oligomers are v. to C, c olefin branched chain oligomers 
having an average molecular weight of 200 to 600. 

4. The drilling fluid of any of the preceding claims wherein the viscosity of said synthetic hydrocarbon oil 
is Erom 0.01 to 0.06 m 2 /j when measured at 1 00 ° C . 

5. The drillirg fluid of any of the preceding claims therein said emulsifier is selected from fatty acids, 
soaps of fatty acids, amido-amines, polyamides, poiyamines, oieate esters, imidazoline derivatives, 
alcohol derivVves, and combinations or derivatives thereof. 

6. The drilling fluid of any of the pre ceding claims futher comprising a wetting agent. 

7. The drilling fluid of claim 6 wherein said wetting agent 13 selected from fatty acids, crude tall oil, 
oxidized crude tall oil, organic phosphate esters, modified imidazolines, amido-amines, alkyl aromatic 
sulfates, sulfonates and combinations or derivative; thereof, 

8. The drilling fluid ol any of the pre eding claims further comprising a viscosifier. 

9. The drilling fluid of claim 8 wherein said viscosifier is selected from organophilic clays, amine-treated 
organophillc clays oil soluble po ymers, polyamice resins polvcarboxylic acids, soaps and combina- 
tions or derivatives thereof. 

10. The drilling fluid of any of the preceding claims wherein saic oligomers are oligomers of ethylene 
propene, butene-1, isobutone, he-ene, heptene, octene, nonene, decene, dodecene, and combinations 
thereof, preferably an oligomer of outene. 

11. A synthetic hydrocarbon oil for u;e as a continuous oil pha:-e in a drilling fluid of any of claims 1 to 10 
said hydrocarbon oil comprising C? to C-,i clef n oligomers having an average molecular weight of 120 
to 1000. 

12. The hydrocarbon oil of claim 1 1 being defined as in any of claims 2 to 4 and 10 
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13. The hydrocarbon oil of claim 11 or 12 further comprising a wetting agent and/or a viscosifier. in 
particular as defined in claims 7 or 9. 

5 



10 



15 



20 



JO 



40 



•J') 



50 



21 



EP 0 449 257 A2 




EP 0 449 257 A2 




( 9S!od!)ueo) A1ISO0SIA 



EP 0 449 257 A2 




3 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



• Publication number: 



0 449 257 A3 



EUROPEAN PATENT APPLICATION 



Application number 91104884.1 
Date of filing: 27.03.91 



int. ci. 5 C09K 7/06, C09K 7/02 



<■> Priority. jU.lM.yU Uo t>UooU4 


1 ■ < MppilOani- IV1-I UnlLLII'lU rLUIUO \^VPVIrnn I 


ao nc fiA lie c *3 cn -i a 


□aou Nonn course 




Urwictnn Tflva? 77n7°/ll c .l 


- 

'■■['■ Date of publication of application - 




u^.iu.yi Bulletin yw4u 


i - 1 inventor raici, miviti ls. 




6511 Marisol 


y Designated Contractmg States: 


Houston, Texas 77083(US) 


AT BE CH DE OK ES FR GB GR IT LI LU NL SE 


Inventor: McGlothlin, Raymond E. 




7947 Deermeadow 


^! Date of deferred publication of the search report: 


Houston, Texas 77071(US) 


09.09.92 Bulletin 92/37 


Inventor: Bleier, Roger D. 




2322 Tangfey 




Houston, Texas 77005(US) 




Inventor: Brinkley, H.N. 




3722 Camphor 




Houston, Texas 77082(US) 




Q< Representative: Dost, Wolfgang, 




Dr.rer.nat.,Dipl.-Chem. et al 




Patent- & Rechtsanwalte Bardehle . 




Pagenberg . Dost . Altenburg . Frohwitter . 




Geissler & Partner Galileiplatz 1 Postfach 86 




06 20 




W-8000 Munchen 86(DE) 



Oil based synthetic hydrocarbon drilling fluid. 



CO 
< 

m 

«M 
O 



J > The present invention relates to an improved 
.ontinuous phase for an oil based drilling fluid and 
specifically a synthetic hydrocarbon continuous 
..ihase which is non-polluting and minimally toxic. 
The invention provides excellent drilling fluid prop- 
erties under a wide variety of drilling conditions. The 
synthetic hydrocarbons are selected from the group 
■vonsistmg of branched chain oligomers synthesized 



from one or more olefins containing a C? to C' i 
chain length and wherein the oligomers have an 
average molecular weight of from 120 to 1000 In the 
drilling fluid compositions, suitable emulsifiers. wet- 
ting agents, viscosifiers, weight materials and fluid 
loss additives are utilized in conjunction with water 
and or a brine phase for the desired rheological 
properties 
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